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Abstract of JP 3163353 (A) 

PURPOSE: To obtain a gel charging microcapillary 

tube column providing excellent stability, efficiency 

and separative power by providing a microcapillary 

tube, a polymer gel in the inner hole of the tube and < 

a thin layer of a coating material. CONSTITUTION: 

The high performance microcapillary tube gel 

electrophoresis comprises a microcapillary tube 10, J ■ 

a layer 12 of a coating material covalent bonding to ■-. j 

the inner surface of the wall of the tube 10, and a " j -v^ \ 

polymer gel material 18 in the cavity of the tube 10. j ' v '\ i 

The tube 10 may be manufactured by any materials \ 

if the detector used for an electrophoresis is suitably ; / \ 

operated with the example material. The material 18 j, ,/ \ '-' 

may be any polymer having a variable pore f >> \ | 

structure. The gel is crosslinked polymer varying by | [ ) ] 

altering the quantities of monomer and crosslinker \ \ : / j 

and reacting conditions.; The layer 12 between the X 'v.. t 1 

material 18 and the inner surface 14 of the wall of \ \ ./ 

the tube 10 is normally hydrophobic material, and '• :^ / / } >■'' 

obtained from a coating reagent capable of / „....■■'(" 

chemically bonding to the wall of the tube 10. The 
mixture of a specimen is analyzed as the linear 
function of the logarithm of the molecular weights. 
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lt, vi-i'D^w*, t cogs?) i xine® 

ffi * tt fl £ f* © ffi « © ® * 'J * * ^ > ^ 'J 3 

- /i/ -e * a tg £ . itiijif # 
* * s n fc , 3@asa*nfc7KT*^r, ft i 

zt jb i» «■ £ s <£ ^ , # n <^ <r a W a: s « a* n s s 

W i: 4 f i . © 8 S 14 , &&i)-"&*£;'K14ffi£-#: 

©&3Ht£ftfcigi*£sss!-f£©K<£ffl£ti4 0 
« i= . * a <* v as ffi si , iteis^iftsisffi 

5 y ft /l> « © 8( * © 8 i* * , *©S«fiiBfin4 7 

*4^< lajnTi-syii-t, K^xt4ffi»^ 

dti<i©KIE©iI£l4. ig & © 7 'J a 

- h t< . g ax * ti , r/r s © a ts © . * a # . mm 
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h > X (4 + fit © $ » a y > <t © «t "5 <£ # * 

SIBfcfrWLT^S. « £ « tt ® PHt . / * J - 

>v , y * * tr > s r t h >stf tsft / f u 

si -j? m s . e i= * -e fa <- - t k * o x ii * i © * s 
d,- < i t l o o fg © jg jpj S o-' ;K A< s H^fti. 

6y;u*«#j©siisii=fieffl*ni t © * s s f s 

cojS« + ©fi^*©zSKl4, ffl , ft5~10% 
(w/v) T**„ *C ^-f^n^S^. ft 1 

&D$P a , lXf4-%. 70D^fi(S«tJiT'{f 

i c i i: 4 0 > sMic^ssn^o * » c , 0 ff 

Bu K , ' * ME «■ , * tt < i 1 »• BB » 9J * i= stf x IS 

T ^ 5 U < -3 © ^ ft T ff *3 n if 6 A< ^ S * Ifl J= 
(4, 8«E**««l=«»Loo, *4Wlltn4 
•SiSfiftTaffLo^, [si B$ IC s li (? 2 0 ~ 3 0 

n^©?g^©SSiai4, ««l 14 ^ -f A X (Hames)S: 
tf 7 K (Rickwood) Ci-)t*Sfttl'3 

J; 5 ic , ZO)ft&-Ctt!®btiT\.'<Z>o 

mm M ©SIS (4, iiS, -f i > (Hjerten)© 

/ 7 7 ^ • lxh*i-X (Chromatographic Re- 

views), $ 9 « s S122-219I (1967 

¥ ) Sfi. *S»i-eJfai:iffl*ti3r? 'J^7 

i K N , N -^l/>t^7J"JA7i FI 
©H&, %TSa'%CI4, ft © A 9 ICSI6^ tl £„ 
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ijATiVa>>i») + (loo'i'j 'J h ;u 
© 8 91 ) 

% C = ( fcT * 7 ? '/ /U 7 ; K O ^ ? A 'S X 1 0 
0) -s- fex7?iJA7 5 K O / 7 A ft + 7 ? 'J 
i7; K CO ^ 7 A 3* ) 

i^s® 

H SI W li ft ^ 4 ft tsuf mi K t, fs. ^ o :tili, flff 
S©96 T &tf 96 C 4 » S* f£ £ 33 85! L > 

ffifflSft«Mte»l&tfM£tt»<Offl:£§!Nt£tfS 
: i i: i 0 , ftfrftSo SDS-PAGESI* 
Sb i< # IB £ ft T v> i Jf £ , *■ h ') 1 a K x •> ;u x 
*7x - K,, Sl£fi^i(»)i:, i£} '5? S , ISO. 
1% (w/v) # £ ft i 0 Cft^iOStKigffili. 

f*HT'«KL, * IT, fi £ R £ CO i§ « , t- 

- h t? EU * IC is 81 f 5 <, *5Art<3Dfi-&S^S^ 
IfiORlSttf iiH>'. i^K(5i<4 5-6 0 

'J>tt<itSK2«H, *f * L < (i - ft K M f 
at £ * „ 

sij » » a a fi £• ¥ Mi « , ii«)^iaT7-f 

n *W'* 5 ~ 1 0 "CfflMflEK * « KiS 6 

, -P56lcM-?rfi^S Jj5'* ili * * 4 c i 7? 

* 4 . 

v 4 * o £ V rt co fi £ S (S i< * g W 1= £ 7 L 
{ft > *+-y7£v-i'?D^W©ffigpa<.iK9ttU 
v -f ? n^W»j|>tt < 4 t> - # © ffi gp £ N # ft ^ 
cicXiiC'cairtS. C ft £• L M W Z> it 
M-S'Sll, WK*ft4"<S*»'* £ co /Jn * i» 
f7D : >> i i-7i:|«i:ift, iJC^ 1 f- 7 a 

> f- * -Victt>6 e. ft'fc ffisp'* s 7^ D if«) 
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;P 3 fi I* <o ft <K (c fc (7 3 ft 'J> * |g aw i~ s c 4 i= 

TOn^fli, ffi g « K tS L if 3 ' . M%S MR 

fi itt t? © a et ii & & <o & >j< « i? 

4 5-6 0 # © <fc o ft £ ffl to & 8$ Pal # K lfl IC 5§ 
7 "f * J: o s IKtS, 

-«<«ejI-*-SttBSK-*<f*a€»*«« *■""<'<, 

fo^ i B*ffi^s^iat?ssfc-r4, ft si * iR o 

* L * v-T^o^ffcOffi^cOffigfl^ * ft £ 
SI (septum) ft IC tip A "f 3 d 4 lc J: -o T L „ H 

s? £ s fi & k ft a< e - o r ^ s R.1 , *t w t z> » 

» i* S4 T fit ffl * ft 4 iS & T T ft -5 » ffi & £ IB A< 

g c r i> s n , * © s je * . at n a * » w s i= 

U tri;USCfiEg-r5lRiKcojai!>S-)y!9J1-SC 
i IC i 'J v * ilMiStflC, S. M & % CO T 'J 3 

z»*ffl^r«Wf-r*c:4?**3, ^cosi'nh- 

RCfl^fty**, t <( 9 a OiStoKttiii L 
fc y ;U W »4 <0 g BS * # St (= r& h A» K L o -d , W IS? 
^-^o * JiMi, JfT- iS I- 70 nil IJ, *7 
r-f7.'*»^-i:i5\ t © *(b li it ft i= ft S «S 
< WtZMi Z ft *« if I -z 4 ic J: *) , # ft ^ 
li « »r * ft'» 4 . W K ^ U i* . JSaLfct^lif 
/K0 ^ <£ ¥ S "* "'* ^ U J= fe fc L fc 4 l> -5 t 4 

* (f 3£ t 5 fc J6 , WWLfcv-C^D^WcoJSgU^, 

sb ?s % t? m 2 -r * . & l # i? a & h\ a«K¥ffl 

JS SB ** flR * ft 5 * t? , 5 ' K tt) Iff 4 ft t . v -f 
?a^lfcop|^coJgg(!li, il 7& , CcOJ;-7«^i9 
^-CKSl'f id', ?■/ ? a ^ 1 O B5 SS I- ^ T S 

K' li (33 iff * ft « 8? i'StKii', *SC 

g tt « If 

5 S ft 1= (E 1 L , liffl 0 0 - 1 5 0-+OH-/C 

mfflfiss*, ft i Nl la c i o r w tn -r j. u 

-f X co ^ - 7, 7 -f > BP 6 -t? a « Sft ft 
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!B i)< n >o ft Z f£ h if , Cfttt, vOn|fi7 

i. ti<*mfc^mn z Htz z. t £ o znm&. 

XLWl 9 a VtlU o 

* 16 TO (= & S y A- * « "7 4 ? o|;f *7A*1 

m»ioj(=ffiffl-#-s«^N > + 

-•/->■? -r ?n^w«a*ii<o^s?i=*iits^ 

{£ ffl * n 5 o Wl tf , tr - • x ;l, ■ a - # - (B .L. 
Karger) , x ^ • x X • 3 - X > (A.S. Cohen) K. 
O'x 4 • / y h -7 > (A. Guttman), if x. 4 ■ 9 a 
-7 h / (J. Chrotnatg.), ^4 9 2 85 5 8 5 
H ( 1 9 8 9 ?) ; x A - i> * -f • =f" - K > (M.J. 
Gordon), x ? x • > (X. Hung), x x • x A- • 
IS 9 • y a x 7 (S.L. Pentaney. Jr.) SO-' 

7 - )\, . x. j. . -fef 7 - (R.N. Zare), * -f x > 
X (Science), 3? 2 4 2 3g 2 2 4 1 (1 9 8 

8 ? ) ; &tf It i? x. J ' ? 7 <) * ' V a lb V * > 
X > (J.I. Jorgenson)& W • f ^ - « >V 13 9 
7, (£ . D . lukacs), * -f x > X (Science) , 312 2 
2 # , j?S266~272H (1983?) II. 

tj;t"t< , IIff5 0-10 OiK*h/cmfflS 

n i>< , s&raaifts ns, -em*, v -< ? o % © 

« " 2Efi (running)" & 3l ffi II f£ * ft , IrlOi 

vOn^fl/JStSf:*. ft HI v> -t- * h 
X li (59 i!B S a i< , T-^i-a^SOTlfEHCs c©t 

x su » « g * i= s o x & m £ n -s „ *>- , ± bij 
«s si5 r v & ffi 35 (i , ssi^C'eftfnggjsn 

$ ft 5 o ft » «E ft 14 . IBft^-i ^<Htl 

asiinsifti:, p/fa^ft-s-aoticatRfSft 

5 o * 5 ^ 14 , M % ft l= *'1 8W * ft 5 tX « fa ft ifl 
J£ E A< , v-f?D^ff/77A.©JlBB(:(iffl*ft?# 
£ „ *• to «fc "fig »" ^ 9 Ik 3r S «) v <- o 

*fa«t*»t4:ic*i'T, a a ffi « x « 

g .« ft ift £ 9 MlEfiTSJ. 

i±, »sifi4tji***sst4afi«)r'j3 



KIM f 3-163353 (9) 

^ « Y ^ Si * 84 ic fc u x 14 , 2 o <o {b & 133 03 « 
# St (i , aft®**;*, aS*o-f ^ ^ttSRtf 
y >u » BE * £ s '<> h* P & « cifiK (J 

ciST*4. h & $> i* s y;niijfii?5 

i , ««:«A7A^i^±|=lsS»ii±j*ftS — ^, 
*ft**<Sia^5i, 5}?8SSi^fflA<JSirXI4±< 

e:4an*5T;«4. * - ffl y ju i£ ffl tt . ifi 
f HfiXii^- 'J f u^-f- Y <r>-kx cons Van 
% Si 1= » L T ft a T l* tt ^ „ fi ft fi 'i S M i: S L 
riSW^y^S/S^atRTt-S-i^s 5? T * S„ 

o a s tt je » {i n EnJn^ftsn^&o'ffifflsfts 

m iS S * -5 o a n it , ffr IW "llitiaA" 
IU->TaA*n4^s ft W $ IS IS ft A ' «fc -5 4\ 
^»5}Irt?«l^ftT^-J,{Uj©aftt, Cgffl#ftf# 
4, * Si; * » ft A ft S 1= *J v r « , ?8St*fjv^ 

sttfijg«E*i=ssf^ft. ut, ^ a co a *4 » 

ifii:|»*»ficiAtiSIgis 10 0- 3 
0 0 4t^H-/tmH±OlS?gjOt4IIi, 

ft *: tt <* , «n&4<tttbs«ao-i:«ttr«RS 
ic , «g*ffli.»Ta*«Kttiii • Bstiiii 
^§^^ll4, 

* & W 1= % Z ¥ IV % m v J ir a % W 14 , ft £, 

-en?.co^^ffl:»w»©MiiittLT, a » « c » 
ft«,o»*ttt4<08!ft)ti=*fLr^D-y i- L /: t* 

?S (= fiS 5 y ;u « v ^ ^ D^if/77A^sga!L, 

*«*s§itit^7>-^«)iiwffi*iawL c ffi His 
mmmRit i o o ~ 3 0 0 *• ;u h / c m x 14 * ft 
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Sftfcgi£ffl£v.Y 9 n^Wlc&ffl L T £ « £ 

# st l , * © « & * is £ ft T t © be *n m m se © # 

SflK«MEU » « 7" a * b t © it Bf *> * - n 

r> X U 4 o 

tt * « r . ltlStIofi^4"Jtti'ofc:i 
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t * Rl tt C * n K^fiaittTftatS-fr&ftSS. 

« » 2 S 

7 ? ij A 7 5 K s N , N ' 
ij d,7 • K » N , N, N ' , N " -xh5^f"U 
>i*U>v?7S> (TEMED) , i@ 5£ S$ 7 > 

R I SjgffiSI&tffcS^Jtig-^r'JOAtt, ^ 

*Mir <) -r f 5 > K ffi <o ■> » 7 * 7 / v > 
• /< r -/ * (Swartz/Mann Biotech)** 

fife © « £ ^ ^ * » & # ft (£ « ffi 7 ? 'J*ri K 

IS $! Lift.. K S£ 14 > tf L. < A? U if- / /■ 9 J 
- * & 3 K S tS A . * * • S a ® li s 5 X - <J 
ffl -b > h . X £ © •> :T v • <T i # ;U • # > 

:=. - (Sigma Chemical Company ) & A ¥ L N A 



Sff*X174RF/Hae m DNAfftt, 
7 r ^ v > 7 (Pharmacia) 4>f,Af Lfc, # 14 , 

W 14 s f *tXWt-^f + i>f < 7 

-f „ ? • ^ 7 X • X>>7^7->^ - -f > 3 - # 

1/ - r k K (Scientific Glass Engineering Inc.) 
A> h , & ic 14 „ 7'J'/^«7ii»^««« l J 
; ? a • b -7 - X ■ ^ > a - # 1/ - f 7 K 

(Polymicro Technologies, I nc . ) h A ¥ L o 
U •^□•f^oy-Xli, ® * ffl fib «> ^ & 

H * £i| tr o ic fig ffl £ ft £ * 7 7 -f 7 • * "/ 9 - \U 
0 1 7 6 07tfa--fe'»7)l)t')X ■ i- t 4 t 
9 „ 7 U tr* > h •Xh>;-h22ffi07-'J>r 
• xl/^hoi.^X-3-#U-->3>' (Earling 
Electronics Corp . ) i> ?> A ¥ L 0 

7n>f-*.-7 (0. 2-0. 2 5iU-h* 
© il ) £ fiE ffl L „ 0. 2 ■ j-n>«)3ll*f 



-X • 7 * ;U ? B! c J: <3 , ^T»jgfg*jSi§Lfco 

#wa*4i4s ffifflicftscfe, - 2oic-eailf*-* 

Tfcgs ||8tffi©;:ft?>©a£Kn7'J:3-M4> 
4°C-rJfjKL/=o SDS-PAGEffifflOifi 
S lis iO»»T»l-&ftTV»5araTr«SLfc. 

»;U>>7 i WJ'a>-7*- - <) * - . * • 7 V K 

(Instrumentation for Research and Develop- 
ment, lnc.)C i 5 Soma S - 3 2 0 7 fcfe til 
81 £ <£ ffl L * iX-f M7(S. Terabe)flfe * 7 
^ ;U • y A (Anal. Chen.). S3 5 6 tS 1 1 1 
~113I( 1 9 8 4 f) i:EK*ftt^54? 

/D • W > ^ - 7 x ■< Z (Nelson Analitical KA> 
Interface) • * f ;U 7 6 2 SA4ffll'Tf < : J 9 
fotoMizm&L^ IBM PC/XT3>t - ^.- 



1 0 % T, 3, 3 % C & D-' 0 . 1 % S D S £■ t^T 
3 -if ;U 3E % -7 W ? nlt»7AoaSI5^ltl 

f- » - 7 * flj (-> fc o ;fflf a -^«40-45c 
mffllJJ, y*Jc«7-f 7 oil * 5 ACSS! 

m © SB # S> . ffi6Si:iot*M J K 8 IB £ & 

i u:. caasii*, m % ?* a is a © t* * s i= « 

^•f J D^f f 2 St 4 1 ft 1 2 0tT 

- «6 JD «\ I , RKt, (5 IS 2 D# Pol I- M o T ft 3 0 

tcK;tlr>t-7</xT777Ht. * Bfl an 

'± 12 ft m r tf ffi <d ft m « > iiS7fihnfcfc©T 
* o , coiStt, taLTft3o°c±ft3t:T* 

HS8. eicSSDinf-S^ilcJ;^ $ 3J ffi S3 S 

L tz a 

7 9 U IV 7 I K & N , N -j»f-U:>t:*7 
? ij A 7 : K CO fS (i , T * 'J JV 7 \ V 2 9 g £ 
N, N " - > 1/ U X 7 > U A 7 ; Fl sit 
1 0 Om 1 «)tt»S+tfl*^t>tt5:iKJ:o 
T33SU 3 0 % ffl % T K 3 . 3 «0%C f S 

7 A 0 . 2 g & 2 m 1 (0««S*l=*)B**Si 

t , o . 2 ; ? d > © 7 -r ;u ? r m * ic a a l , 

■5- L T s 2 0~3 0mmHgOa^t®fflLoo 

a^iSTjsaaf-^^iici*?, 2 o$ is k m ^ t # 

1 0 m I 07 j"J *7 ; |>'-t;7MA7! 
K m m i , 8»«?3 On, 1 iz^RL , % T = 1 
0%K.O'%C = 3. 3«tW+4«*$W<£*iaE4- 
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ft 3 otflSStT-f t> u z m& Z it r 
■i 9 n - -g fig ffli a 3? rg ffi r ffi tz i tzi i \z 

-fftgiasaissigSTffifc^nr^s) tint? 

f:?o£ff©ffig|5t£gLs Ht, EBSLflo 
aH4 3E*Lfcv'fi'Dif 4«(i3 0 "C T? - «6 jK 

eO-SOSgSM^JR^fllv HT, S* 2 5 0 

* 7 ? -j i/LT*K«or-&(i6ffiHaE*l»±LA:. 

* c ntzv ■< ? a & zmnfrmsi&n 

l!Rlf*)!lffl70Dl|ffll 5 c mfflSfir 
t # ffl K IR <3 !H „ jSBLfcvODif* 
2 0 c m J: 9 t8»S< D!»L, HT, era 

7*/KDK*»«l 00m IfCTR I S g $ 
Ml. 1 g SSSStt, EDTAO. 0 1 g & O' 

■r v i; 9 a k x •> ;u x >v 7 x - h o . l g * m 

» „ £ <0 ig ?£ © 1 m 1 7'J3-F4, iS5!f£K7 
>t-nS«Slf'TEMED(!)!l!tHtSiiT 

n ss w i= a ® l , lt, {£ffl-#--<s;ai®B8T> 

t;nS!fTEMEDOlH>14SSJtJfc 
>4, f^^S^ESLfc, 2. 5HOTEME 
D5tf4/i i®IEl7>^-'5Affli!lIl* i fi4 
5 # © fi £ IK * 4 *- 5 £ <^ ■? ;: £ /SH tt 4> 

ftjto 

7?'JA7; K - t 7 7 ? 'J * 7 ; K ig ffi « 1 

0m 1 7 1J3-F4, gl«T3 0 m 1 |c fR U 

2. 5 /i I «)T E M E DSJ/4 // I (Diii5|7 > 

^-CitSJlL, HT, & ® tt 5 0 /z I CO C 

TO^fF.'-ciSolAiBitifcif), a 
A t JsS -3 ^ 7-7n>H-7';&'£>£A&!]-Hs 

«-a«^<ssi'3^L) i -c<, 9 □ €; « io 

Pi^coffigpt 'IK' aafaipcaafLs ht. 

ftSOrTfi^tilfT^-ti-fco ffi&S 9 
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IK 2 US RSi; M T £ * ft g Ls 2 

ocji070Dis»»iiit (ffrttat* e. tt* 

v A £ % 1 0 0*';^/cm<!)WllIlS5fTTlNf 

■ * ik * , losiftasnT^igifittf!) 

# "J? , SDS-PAGEfgftaiK^SL, & 
l» T? , 1 00*'Ah/cm<!)ISf*l 5ttaE|Illl 

ifl 7 ii:sa*awi:ftALfc. « a * a « , 

4 0 0 *JH>/.cni5Cf24/(Afflait?< 20 



1* IB ¥3-163353 (1Z) 
x t = 7 . sx&ffSKgjr-r&y^ 

7* 'J*7 : J A7 S h* © H © 
aWKWWSftfcT'ia - hSil'5:ii:i7 

Tfc*:t>£ft.59f>T = 7. 5 % & E>' 5 96 £ , * ft 
4 4<tnfftStJ:ii8^Ts IE 5S ic ± & © 

±K4-3©lfiK©il£$l£, ±i£Lfcfc©£l3 

-Sft©If,*lK±»), :ni(D70D?f 

s 5 a k , ntzY ^<»&* tas^xum 
iUwaMftrisiKoiiif, * * n t fc *»> 



7-f * D€I*7iT|ft3fti|itl' "5 c i*^ 

Ltl>S, 

*ic*5UTtta*ftfcseH©»ss«o«»*<. 

% T i; Jt L t " 7 r - # V > (Ferguson)" 7' d y 
h T? 7" d » h 3 ft T U 4 „ »f »H»8C»LT 
JW if S ft 5 3 0 s f b m JK # -e d K *i » * > )f 
£ ft /: » Id £ A< , SI 7 13 ic. 

" 7 r - # V > " 7 a -y h © £ # IK * ft 

3t»70D^i*7ifflf»ttSSLtK5. 

75; jQVffiftl, ».150;>D>OiS 



tt * - y n fc. ;of»-y84o>4 
5 c m © g s £ . y^sav-r^D^woiigiaic 

KtllliLft, C © a - 7©-/j ©ffiSfi© 2 cm© 
H*KJ!,T*'M 5 K tt * « HE £ L 

fc„ c © iS gfs £ , ®&i*i&giS©fttfc?Sf;jg&6<j 
KliLt, 

siti, ist-iaiLfc. & i= , v^^d^ 

f £ > *7igi«)82 0ei0fii!), ISO, 3 
- > * ? U ;u * * •> 7* n f ;u h u > h * •> ■> ^ s 
OHPLC«i^;-A50XSifHifc- c 8c 

Si M T £ L , -»af It. 

7tA©R*g«l 0 0m I *KT R I S & Si 
M 1 . 1 g * ig « 3 > EDTAO. 0 1 g £ i; 
ftl L , *-LT*£$©jSJjnJ:oTpH£8. 3 1: 
llt«:ici!i. &8i&£ili£!Lrc„ 

7 J'J A 7 5 K S ff N , N " -^^UVtXT 
?'J^7; K © it m it , 7 ^ V JV 7 i K 1 9 g £ 
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N, N 1 - * 1- U > tT 7. 7 5 >) )l 7 i Klgit 

i o om i co&wm<p-cm*&t>&z>zt\zz-o 

TI1U 2 0 5 %<n% C Zm-f Z, 

MtiatiStr y *-t> z. comma, M^mr > * =. 

0 A 0 . 2 g*2m I ffliSffi*i;gfi^tt4C 

iff*, mm»x.v®m®7 i*<o®i& 

* , 0 . 2 5 ? n > ffl 7 -r ;U * T Si] * i= a « L s 
Ht, 20~30minHg«)iaiiffltK 

1 1= J: IJ , 2RP»1i;loTrf7SHf:, 

1 . 5 m 1 0 7 ? 'J ;U 7 ; K - fcT * 7 ? 'J ;U 7 
J K if ft * , iili«-Cl Om 1 i:?JRL, % T = 
3 % & Of 96 C = 5 ti*}?fifj:®«5 (#t„ 

-®(§ft*v 0. 2Mffl7 < ;MT8i@L > » 

2 0-2 2 mmH,0<oaETT-t^^Si^ L 

tZ o 

r?'j*r- K- fX7 ? 0 AT ; K ig ft © 0. 
5 m 1 7 V 3 - (- K , iai*l»TEMED«)5 
% v / v ig ft 7 . 5* lStflffiSlT^-^A 
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ffl5%w/v®$7. 5 At 1 ^SJB L, tLT, 

is ®j 5 o ^ lfflcwa^jg^-^^s 7-f 
**ffiTfT<jaA<fflS3tttt<tt -r ;? 

€• BS jL "T £ /; & , a A * ft -a -a s r 7 o > * a 
-7-^t.aEAftMS*ffiSil<IR*3^L^ < , 

T. v ? o ;g <ff £ . ^MWrtlcS^, * <a B8 ic 
5 ~ l o °c (= it (3 L 

fc . * * K , 2 0 c mfflvO oiffaiiS 
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